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GROWTH RATES OF MULE DEER FETUSES
UNDER DIFFERENT WINTER CONDITIONS
Richard M. Bartmaiin'

— Based on forehead-rump length, growth

rates of mule deer (Odocoileus hcmiomis) fetuses in Piceance
were slower during severe winters than during moderate ones. Growth rates in both situations were
slower than reported for both mule deer and white-tailed deer (Odocoileus virginiamis) fetuses from captive does.

Abstract.

Basin, Colorado,

Fetal forehead-rump

Methods

measurements have

displayed strong correlations with age in mule

deer {Odocoileus hemioniis) (Hudson and
Browman 1959) and white-tailed deer (O. virginianus) (Cheatum and Morton 1946, Short
1970).

These relationships were developed

with captive deer maintained on artificial rations and provide no indication of variability

may occur

in fetal growth rates under
environments. Verme (1963)
reported slower fetal growth in captive whitetailed does in poor condition during the last

that

stress in natural

third of gestation, and a possible relationship
between poor doe condition and slower fetal
growth was reported for white-tailed deer in
New York (Jackson and Hesselton 1973).
The I97I and 1972 winters in Piceance
Basin, northwestern Colorado, were relatively moderate compared to harsh conditions
in 1973, when an estimated 40% of the deer
population perished (Bartmann and Bowden

1984).

The

severity of the latter winter

lowed examining the eflfects of undue
fetal growth rates of mule deer.

stress

al-

on

Study Area
Piceance Basin includes about 1,722 km" of
pinyon-juniper (Piniis edulis-Jiiniperus osteosperma winter range for mule deer at elevations between 1,675 and 2,285 m (Bartmann and Steinert 1981). Deer begin
migrating to winter range in early October,
with return migration to summer range in
)

April and May.

Deer movement

across sev-

major roads, particularly during late winter and spring, often results in a high incidence of road-killed deer.
eral

Colorado Division of Wildlife Research Center, 317 West Prospect, Fort Ci

Fetuses were acquired from 83 mule deer
10+ years, and included 58
road-kills, 18 trapping mortalities, 6 fencekills, and 1 predator kill. Deaths occurred 25
March-13 May 1971 (N - 13), 21 January-14
April 1972 (N = 19), and 19 Januarv-13 May
1973 (N = 51). Date of death was known for 54
does and known to within a maximum of two
days for the remainder. Fetal data were taken
only from does with the abdominal cavity indoes, aged IV2 to

tact

and

all

fetuses

undamaged. Forehead-

rump measurements were made

described

as

by Armstrong (1950). Measurements for twins
were averaged to provide a single value.
Separate linear regressions of

fetal

fore-

head-rump length (mm) (Y) on collection date
(Julian day) (X) were calculated for each year's
data. Separate linear regressions were also
calculated from data for known-age mule deer
(Hudson and Browman 1959) and white-tailed
deer (Cheatum and Morton 1946) fetuses
48-174 days old. Fetal ages in this study were
estimated to be within this age range, and
Short (1970) indicated a linear relationship
adequately reflected this period of fetal
growth.
Regression line slopes for Piceance deer

were compared to those for known-age mule
deer and white-tailed deer fetuses to test for
differences in growth rates. I emphasize that
the

X variable

whereas

in this

for the

study

is

collection date,

known-age fetuses

it is

fetal

age. Collection date for a given deer can

be

written as age in days minus an unknown constant plus an error. If the population of deer
fetuses was completely measured on a given
lins,
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COLLECTION
in estimated breeding date with change in collection date of mule deer fetuses in Piceance Basin,
1971-1972 and (b) 1973 using the fetal growth rate calculated from data of Hudson and Browman (1959)
1971-1972 and (d) 1973 using the fetal growth rate of Thomas (1970),

Fig. 2.

Colorado,

and

(c)

Change
(a)

gestation fetal data are collected, the later the

manuscript review and

breeding date estimate.
Thomas (1970) derived a fetal growth rate
for Columbian black-tailed deer (O. h. columhianus) (Y = 2.57X - 83.6) based on fetuses
from wild does plus known-age fetuses from
two captives. This growth rate better characterized fetal growth in 1971-1972 because the
regression line slope, although negative, was
not different from (P = 0.23) (Fig. 2c). However, slower fetal growth in 1973 still pro-

Klein, Jr., for field assistance. D. C.

duced a slope

>0 (P =

0.02) (Fig. 2d).
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Results of this study indicated fetal growth
can vary significantly with winter conditions,
and published growth rates do not always fit
wild populations. Thus, it is important that
fetuses be obtained over the range of gestation
to enable evaluating applicability of any fetal
growth rate to be used.

Steinert and

S. F.

for

Manage.

23:

295-304.

Vol. 46, No. 2

Great Basin Naturalist

248
.,.
T
^A7
JACKSON, L. W., AND

w
W

HiTQQF.TnN
T HESSELTON
T

Breedine
iq73 Breeding
1973.

and parturition dates of white-tailed deer in New
40-47.
York. New York Fish and Game J. 20:
of
Short C 1970 Morphological development and aging
mule and white-tailed deer fetuses. J. Wildl. Manage.

.34:

.38,3-388.

THOMAS, D C 1970. The ovary, reproduction, and pro^^^^_^^ ^^ ^^^^^^^^ Columbian black-tailed deer,
Unpublished dissertation, University of British
Columbia, Vancouver. 211 pp.
1963. Effect of nutrition on growth of whiteJ
tailed deer fawns. Trans. N. Amer. Wildl. and

Verme. L

Nat. Resour.

Conf

32: 40.5-420.

